Behavioral alterations associated with a down regulation of HCN1 mRNA in hippocampal cornus ammon 1 region and neocortex after chronic incomplete global cerebral ischemia in rats.
It has been suggested that hyperpolarization-activated cyclic-nucleotide-gated cation non-selective channel (HCN) 1 is primarily expressed in the hippocampus and can be regulated in many pathological settings. However, little is known about its change under ischemic conditions. In the present study, we performed neurophysiological recordings of sham-operated and chronic ischemic rats with hypoperfusion during the resolution of the neurological deficits respectively. In situ hybridization methods and reverse transcriptase-polymerase chain reaction (RT-PCR) assays were used to investigate whether and how HCN1 mRNA may be altered in global incomplete chronic cerebral ischemic rat model. Our results suggested that attenuated spatial learning and memory function of rats shown by longer escape latency, shorter time spent in the target quadrant and impaired long-term potentiation (LTP) after chronic cerebral ischemia. In the in situ hybridization cytochemistry experiment, HCN1 mRNA declined to 52.00% and 46.00% of the control values in the cornus ammon 1 (CA1) regions of hippocampus and neocortex separately after chronic cerebral ischemia. HCN1 mRNA in the hippocampal CA1 region and neocortex was markedly down regulated by ischemia, reaching 48.90% and 45.80% of the control values respectively in the semi-quantitative RT-PCR experiment. The phenomenon opened new insights for further investigation of the physiological and pathological significances of HCN1 in chronic incomplete global cerebral ischemia.